Primary pancreatic lymphoma (PPL) is a rare disease that is difficult to diagnose preoperatively. We describe the youngest case of PPL treated by surgical excision and chemotherapy. A 16-year-old male presented with abdominal pain and jaundice. Abdominal computed tomography showed a 3.0 × 4.5 cm homogeneously enhanced mass localized between the inferior vena cava and pancreatic head; the common pancreatic duct was dilated and the common bile duct was stenosed. Magnetic resonance imaging findings showed a 4.5 cm tumor localized between the inferior vena cava and pancreatic head with low signal intensity on T1W images and high intensity on T2W images, which enhanced inhomogeneously. Endoscopic retrograde cholangiopancreatography findings were compatible with smooth stenosis of the common bile duct. He was diagnosed as pancreatitis secondary to pancreatic tumor and pylorus-preserving pancreaticoduodenectomy was performed. Postoperative diagnosis was PPL and chemotherapy was performed. After 4 years of treatment he has no signs of recurrence.
Introduction
Primary pancreatic lymphoma (PPL) is a rare disease constituting less than 0.5% of all pancreatic malignancies [1] , and PPL is difficult to diagnose preoperatively even by various modalities. Regarding the treatment for PPL, chemotherapy including R-CHOP is considered as standard. On the other hand, for the patient who had a symptom caused by obstruction of biliary tract, surgical treatment was effective [2] ; furthermore, a response rate of 100% was obtained by successful resection [3] , and the long-term survival rate with combination of surgical treatment and adjuvant chemotherapy was superior to current chemotherapy [4] .
Herein we present a case of pancreas head tumor managed as tumor-forming pancreatitis, who proved to have PPL after pylorus-preserving pancreaticoduodenectomy, and chemotherapy was performed. After 4 years of combined treatment, the patient has no signs of recurrence. For the patient with PPL, surgical treatment combined with chemotherapy can be an effective treatment contributing to long-term survival.
Case Report
A 16-year-old male with an unremarkable past medical history presented with abdominal pain and jaundice. The patient's laboratory findings on admission included a white blood cell count of 4.5 × 10 3 /μl, hemoglobin of 15.8 g/dl, a platelet count of 19.0 × 10 4 /μl, creatinine of 1.0 mg/dl, total protein of 7.6 g/dl, total bilirubin of 8.1 mg/dl, and liver enzymes including a SGOT of 157 IU/l, SGPT of 312 IU/l, amylase of 2,605 IU/l, C-reactive protein of ≤0.3 mg/dl, and DUPAN-2 of 970 U/ml.
Abdominal computed tomography (CT) showed a 3.0 × 4.5 cm homogeneously enhancing mass ( fig. 1a ) localized between the inferior vena cava and pancreatic head. The common pancreatic duct was dilated and the common bile duct was stenosed ( fig. 1b) . Magnetic resonance imaging (MRI) findings showed a 4.5 cm tumor localized between the inferior vena cava and pancreatic head with low signal intensity on T1W images and high intensity on T2W images ( fig. 2) , which enhanced inhomogeneously. Endoscopic retrograde cholangiopancreatography (ERCP) findings were compatible with smooth stenosis of the common bile duct and main pancreatic duct without signs of infiltration ( fig. 3 ).
On physical exam, the patient's bulbar conjunctiva were icteric, but the tumor was not palpable. The patient was diagnosed with tumor-forming pancreatitis and pylorus-preserving pancreaticoduodenectomy was performed. Histopathology showed small tumor cells without cell adhesion or tissue structure proliferation ( fig. 4a) , and immunochemical staining was positive for B cell markers CD20 and CD79a and negative for T cell marker CD10 ( fig. 4b-d ). Pathological examination was compatible with Hodgkin's diffuse B cell lymphoma.
The patient's postoperative course was uneventful and he was discharged from the hospital on the 28th postoperative day. A month later, he was readmitted for chemotherapy with R-CHOP. He has had no signs of recurrence in the 4 years since the surgery.
Discussion
PPL is a rare disease constituting less than 0.5% of all pancreatic malignancies, and less than 2% of extranodal lymphomas [1] . Most cases are intermediate or high grade non-Hogdkin's lymphoma of diffuse large B cell type. PPL demonstrates a male preponderance (male to female ratio of 7:1) and the mean age at presentation is 55.0 years [5] . Saif [6] reported that the major presenting symptoms are abdominal pain in 83% of patients and abdominal mass in 58% of cases. Other symptoms include jaundice, reflux, weight loss, bowel obstruction and diarrhea [5] . In our case, the patient presented to our hospital with abdominal pain and jaundice.
A survey of the literature reveals that our patient is the youngest case of resected PPL in our country. The diagnostic criteria for PPL, as indicated by Dawson et al. [7] , include: (a) neither superficial lymphadenopathy nor enlargement of mediastinal lymph nodes on chest radiography; (b) a normal leukocyte count on peripheral blood smear; (c) the main tumor mass confined to the pancreas with lymph node involvement confined to the peripancreatic region; (d) no hepatic or splenic involvement. Our case demonstrates most of the above criteria.
CT and ultrasound are the most common imaging techniques used for the detection of PPL. Ultrasound usually shows a homogeneous, hypoechoic mass [8] and CT commonly demonstrates a homogeneous lesion with attenuation that is less than that of muscle [9] . Merkle et al. [10] found CT especially helpful in the differential diagnosis of a tumor localized to the pancreatic head. They reported that the combination of a bulky localized tumor in the pancreatic head without significant dilatation of the main pancreatic duct suggests a diagnosis of pancreatic lymphoma over adenocarcinoma. Enlarged lymph nodes below the level of the renal veins with invasive tumor growth not respecting anatomic boundaries and infiltrating either retroperitoneal or upper abdominal organs and the gastrointestinal tract are additional reliable findings of PPL [10] . Concerning ERCP findings, normal duct, ductal displacement, mild ductal stenosis and stricture of the main pancreatic duct were found in 30, 10, 50, and 10% of patients, respectively [10] . Regarding MRI, the mass usually shows low signal intensity on T1-weighted images and homogeneously high signal intensity on T2-weighted images [11] , similar to our findings.
For a definitive diagnosis, CT-guided biopsy is usually necessary, and Webb et al. [12] report that CT-guided biopsy was performed for 4 cases of PPL, and in all cases, definitive diagnosis was obtained. However, Tuchek et al. [13] reported that it was difficult to perform CT-guided biopsy safely and, therefore, this method should be performed only by trained physicians in tertiary centers.
Regarding treatment, anthracycline-based chemotherapy is the standard treatment for non-Hodgkin's lymphoma, and six to eight cycles of R-CHOP are usually performed for patients of all ages [14] . On the other hand, Kevin et al. [15] reported that it is difficult to obtain long-term survival by chemotherapy alone, and Battula et al. [4] reported that the 5-year survival rate of PPL treated with current chemotherapy was less than 50%, and its rate was inferior to combination of surgical procedure and chemotherapy, therefore they concluded that pancreaticoduodenectomy may have a therapeutic role in association with chemotherapy. As another adaptation of choice surgical procedure, Lin et al. [2] reported that patients with biliary tract or gastrointestinal obstruction should receive biliary or gastric bypass to alleviate symptoms. In our case, the patient was not diagnosed with PPL preoperatively, but since there was obstruction of the biliary tract, pylorus-preserving pancreaticoduodenectomy was performed. His postoperative course was uneventful and 8 cycles of R-CHOP were performed with no signs of recurrence after 4 years. It is, therefore, important to choose the appropriate treatment depending on disease progression and the patient's condition. Fig. 2 . MRI findings. There was a 4.5 cm tumor localized between the inferior vena cava and the pancreatic head which demonstrated low signal intensity on T1-weighted images (a) and high signal intensity on T2-weighted images and which enhanced inhomogeneously (b). Fig. 3 . ERCP findings. The common bile duct and the main pancreatic duct were stenosed smoothly without findings of infiltration (arrow). 
